We investigate the free energy distribution across the interface of coexisting quark and hadron matter in the framework of lattice QCD. We calculate the interface tension a with the "differential method" for pure SU (3) 
Interface tension and chiral order parameter profile with dynamical quarks M. Hackel [4, 5] whereas on N"XN XN, X4 lattices the situation is more difficult [6] . In order to compare both methods we give a compilation of all existing data. We perform an independent analysis for 1V, =4 re- [4] and is formulated here for Kogut-Susskind fermions:
The fermionic vacuum contribution for the energy and pressure is considered explicitly for gauge group SU(N, ). In the fermionic system the chiral order parameter appears which is related to spontaneous chiral-symmetry breaking and is a measure for the virtual quark density:
Single brackets mean path integration over the gauge field after fermionic integration whereas double brackets denote additional fermionic integration. The total expec- Fig. 2 ) as an order parameter of the gauge spin system changes smoothly from
The simulations are realized on a system with one-half in the hadron phase at an inverse gluon coupling P=P, -bP and the other half in the quark phase at P =P, +b P (see Fig. 1 (9. The kinks are due to the discretization effects depending on the local construction of the operators [4] and are decreasing with 6}f)~0. Error bars corresponding to the mean standard deviation have been computed and it was seen that they exceed the symbols in general only around the interface. Energy and pressure are plotted with vacuum corrections from an 8 lattice [4] and approach the Stefan-Boltzmann limit for an ideal gas at high temperatures. The difference between the cold and the hot phase is less clearly seen with increasing time elongation due to the smaller magnetization of the plaquette operator (2.4). In the N, =4 case discretization artifacts become increasingly important and especially energy and pressure are difficult to be resolved. The entropy in Fig. 3 also increases towards the hot phase. Finally, the distribution of the surface energy a(z) which has no direct physical meaning is plotted.
To get the surface energy o. 'we have to integrate its distribution along the z axis. The phase transition occurs twice due to periodic boundary conditions. Thus, we have to divide the sum by two in order to obtain the surface energy for one confinement-deconfinement transition. In Fig. 4 [9] . For the fermionic simulation we used the corrected Karsch coeIItcients [13] . In Fig. 5 [4, 10] . The lattice results can be compared with a study of the o model which predicts a width of about 4.5 fm [14] .
Next we discuss the gluonic and fermionic contributions to the total thermodynamical observables in Fig. 6 . We start with the distribution of the energy. Its gluonic part exhibits discretization effects at the transition point from the vacuum contribution. The fermionic part has a smooth behavior and clearly shows both phases, confinement and deconfinement. The vacuum corrections have been determined from a consistent ferrnionic simulation of an 8 lattice with the same parameters. The total energy as a sum of the gluonic and fermionic part has discretization effects. In the deconfining phase the energy is in accordance with the Stefan-Boltzmann limit of an ideal gas with a tendency of overshooting [15] .
We turn to the z component of the pressure in Fig. 6 . Now we look at the profile of the surface energy in Fig.  6 . In the region of the phase transition the surface energy has a nonvanishing value. In comparison to the gluonic part having a positive and a negative peak, only a single positive peak is detected for the fermionic contribution. Thus, the total surface energy is stabilized by the fermionic contribution.
The physical expectation value of the surface energy is the sum of its profile in the z direction. The left plot in Fig. 7 shows the surface energy normalized to T, in the presence of dynamical quarks as a function of the coupling gradient hf3. One finds that the fermionic part is smaller than the gluonic one. The extrapolated surface energy for a coexisting two-phase system is hard to extract and a linear fit yields a/T, = aG /T, + aF /T, = -2.98 -0.88= - 3 Oig -= P.
-0 02~~~~~~1 [18] . A further extension of this subject is to study the curvature term in the free energy of spherical hadronic or quark bubbles in the presence of dynamical quarks [19] .
